The flower heads of Microliabum polymnioides afforded scopoletin, 5,4´-dihydroxy-3,6,7-trimethoxyflavone, 3,5,4´-trihydroxy-6,7-dimethoxyflavone and 3,5,7,4´-tetrahydroxy-6-methoxyflavone. The leaves contained hexadecanoic acid, phytol and docosane. This is the first report on the presence of 6-methoxyflavonoids in Microliabum genus.
The South American genus Microliabum Cabrera (Asteraceae, Liabeae) comprises 6 species, Microliabum candidum (Griseb.) H. Rob., Microliabum eremophilum (Cabrera) H. Rob., Microliabum glanduliferum (Cabrera) H. Rob., Microliabum humile (Cabrera) Cabrera, Microliabum mulgediifolium (Muschl.) H. Rob., and Microliabum polymnioides (R. E. Fries) H. Rob. [1] . Microliabum ocurrs from central Bolivia to central Argentina [2] . Early studies on the chemical constituents of genus Microliabum revealed the presence of sesquiterpene lactones [3a-b] , flavonoids [4] and scopoletin [3a] . However, a recent systematic revision of the genus Microliabum [5a-b] has shown that the population identified as M. polymnioides in the previous work [3a] belongs to M. mulgediifolium.
In the course of a chemotaxonomic investigation of species of the tribe Liabeae we have examined the leaves and flower heads of a sample of M. polymnioides growing in Salta Province, Argentina. Chromatographic separation of the ethanol extract of the flower heads of M. polymnioides afforded, in addition to scopoletin (7-hydroxy-6-methoxychromen-2-one) 1, the flavonoids 5,4´-dihydroxy-3,6,7-trimethoxyflavone 2, 3,5,4´-trihydroxy-6,7dimethoxyflavone 3 and 3,5,7,4´-tetrahydroxy-6-methoxyflavone 4. Scopoletin 1 [6] and 3,5,7,4´-tetrahydroxy-6-methoxyflavone 4 [7] , were identified by comparing their spectral properties with those reported in literature. The structures of compounds 2 and 3 were established on the basis of 1D NMR ( 1 H NMR, 13 C NMR), 2D NMR ( 1 H-1 H COSY, HSQC, HMBC) and HR-ESI-MS. 1 H NMR and 13 C NMR data in Me 2 CO-d 6 of compounds 2 and 3 (Table 1) are also reported here, as the previous data are different, since the spectra were measured in CDCl 3 [8] or DMSO-d 6 [9] .
Investigation into the leaves of M. polymnioides also led to the characterization of hexadecanoic acid 5, phytol 6 and docosane 7. This is the first report describing the presence of compounds 2-7 in the genera Microliabum. So far, flavonoids with 6-methoxy substitution in the A-rings have not been reported in this genus. The presence of 6-methoxyflavonoids in M. polymnioides deserves special chemotaxonomic attention. General: NMR spectra were recorded on a Bruker Avance II 500 ( 1 H at 500 MHz and 13 C at 125 MHz) spectrometer with TMS as internal reference. HRMS were performed on a Bruker micrOTOF-Q II spectrometer. GC-MS analyses were carried out on a Perkin Elmer Clarus 600 GC-MS.
Extraction and isolation:
Flower heads were air-dried (1 kg) and macerated with EtOH for 1 week at room temperature. The organic solution was distilled under reduced pressure at 40ºC to obtain 40.0 g of crude extract. Part of this extract (30.0 g) was subjected to flash column chromatography on silica gel C-18, eluted with MeOH-H 2 O 7:3 (Fraction 1) and MeOH (Fraction 2). Fraction 1 (10.0 g), was subjected to flash column chromatography on silica gel with n-hexane (F 1 ), n-hexane-Et 2 O 7:3 (F 2 ), n-hexane-Et 2 O 1:1 (F 3 ), n-hexane-Et 2 O 3:7 (F 4 ), Et 2 O (F 5 ) and EtOAc (F 6 ). F 2 (1.2 g) was chromatographed on a 230-400 mesh silica gel column eluting with a gradient of CHCl 3 -Me 2 CO to yield 10.0 mg of scopoletin (1). F 3 (3.8 g) was first purified by column chromatography on silica gel using mixtures (100 mL each) of CHCl 3 -Me 2 CO of increasing polarity (5 %), fractions of 10 mL were collected. Subfraction 25-29 (60 mg) were combined and chromatographed by CC on silica gel using mixtures (100 mL each) of n-hexane-Et 2 O of increasing polarity (10 %) followed by preparative TLC (C 6 H 6 -MeOH 2.9:0.1), affording 5.0 mg of 5,4´-dihydroxy-3,6,7trimethoxyflavone (penduletin) 2, and 3.0 mg of 3,5,4´-trihydroxy-6,7-dimethoxyflavone (eupalitin) 3. F 4 (1.2 g) was subjected to silica gel column chromatography with a gradient of hexane-Et 2 O, followed by preparative TLC (C 6 H 6 -MeOH 2.8:0.2) to give 4.0 mg of 3,5,7,4´-tetrahydroxy-6-methoxyflavone 4.
Air-dried leaves (70.5 g) were macerated with EtOH for 1 week at room temperature. After filtration, the solvent was removed in vacuo to yield a residue (5.0 g), which was submitted to flash column chromatography on silica gel C-18, using MeOH-H 2 O 8:2 (Fraction 1) and MeOH (Fraction 2). Fraction 1 (1.1 g) was first purified by column chromatography on silica gel using mixtures (100 mL each) of n-hexane-Et 2 O of increasing polarity (20 %); fractions of 10 mL were collected. Fractions 21-40 (20 mg) were combined and analyzed by GC-MS. The constituents identified were hexadecanoic acid 5, phytol 6 and docosane 7. 5,4´-Dihydroxy-3,6,7-trimethoxyflavone (Penduletin) 2 Yellow amorphous solid. 1 H and 13 C NMR: Table 1 
